Epidermal growth factor, a modulator of luteal adenylate cyclase. Characterization of epidermal growth factor receptors and its interaction with adenylate cyclase system in bovine luteal cell membrane.
The epidermal growth factor (EGF) binding sites on bovine luteal cell membrane have been characterized in detail, and evidence has been obtained for a direct stimulatory effect of EGF on membrane-associated adenylate cyclase activity. The membrane fraction prepared showed the presence of high affinity (Ka = 1.2 +/- 0.7 x 10(-11) M-1), specific, and saturable EGF receptors of Mr = 170,000. The EGF receptors underwent rapid autophosphorylation and down-regulation following treatment of the cells with EGF. Treatment of the cells with 4 beta-phorbol 12-myristate 13-acetate resulted in a diminished binding of 125I-EGF to the receptors. When luteal cells were preincubated with EGF, both basal and forskolin-stimulated adenylate cyclase activity was increased severalfold. This enhancement of the adenylate cyclase activity was dependent upon the duration of the exposure to EGF and on the concentration of the growth factor. An optimal enhancement was observed when the cells were preincubated with 10 ng/ml EGF for 10-15 min. Furthermore, when the membrane fraction prepared from luteal cells was preincubated in vitro with EGF, a similar dose-related and time-dependent increase in basal, as well as forskolin-stimulated, adenylate cyclase activity was observed. These results demonstrate that luteal cell adenylate cyclase activity is finely regulated by EGF. Such a direct interaction between EGF and membrane-associated adenylate cyclase has not been previously recognized.